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® Absolute Maximum Ratings™
PARAMETER Symbol MIN MAX UNIT
Supply voltage range V/BAT -0.3 Vpeout Y,
Input voltage range VIN -0.3 Veout+0.3 Vv
Operating temperature range Ta -40 85 T
Operating junction temperature range Ty -40 170 C
Storage temperature range Tste -50 170 C

*3: Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute—maximum-rated conditions for extended periods may affect device reliability.

® Recommended Operating Conditions

PARAMETER Symbol | CONDITION MIN TYP MAX UNIT
VBAT supply voltage range VeaT 2.8 3.6 \{BOET \Y
:g;g-level input voltage of ENA, ENB, SDA, SCL, Vin 15 v
Low-level input voltage of ENA, ENB, SDA, SCL, ViL 0.4 v
ABD
Operating temperature Ta -40 25 85 C
Load impedance R 4 Q
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® Electrical Characteristics™

Condition: Ta=25°C, Vgat = 3.6V, fin = 1 kHz, Gain = 25dB, Ciy = 1uF, Limiter Off (if Limiter On, LIM terminal with 6M resistor
grounded, 10h = 0x3C, THD+N=5%), Battery tracking disabled (Point off), Load = 40hm + 22uH, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VBAT supply voltage Vaxr I°C read/write 3.0 36 Vpout v
range Boost + Amp work 2.8 ' -0.5
Boost on threshold Lo 0.415X
voltage & VB_TH Amplifier Output Vrus Vet \%

. tsoosT_on, Boost only 1.5
Start-up time 2 ton - — ms
tavp_on, Audio Amplifier only 60
- GAIN = Floatin 23.5 25 26.5
Clqsid loop voltage Av 9 dB
gain GAIN =L (30dB) 28 29.5 31
|nput impedance (per RlN GAIN = Floating 31 4 KQ
input pin) GAIN =L 19.2
Boost Converter
Reoost = Floating 5.25 5.45 5.75
Boost converter v RBoost = 33kQ (i5%) 6.25 6.45 6.75 v
output voltage range & | "7 Reoost = 22kQ (£5%) 7.25 7.45 7.75
Reoost = 12kQ (x5%) 7.65 7.85 8.15
Boost shut off time 2 teoosT oFF 208 ms
Boost converter input | 35 A
current limit 2 - .
Boost converter fao0ST 800 KHz
frequency
Boost Converter + Class D
THD+N=1% f=1kHz, 31
~F0 Vpout = 5.5V
THD+N=5% | 7T >, 35
THD+N=10% 22uH 3.8
THD+N=1% f=1kHz, 4.6
Vpout = 6.5V
~50
THD+N=5% RL=40) + 5.0
THD+N=10% 22uH 55
THD+N=1% f=1kHz, 5.8
Vpout = 7.5V
~50
THD+N=5% RL=40) + 6.5
THD+N=10% 22uH 7.0
THD+N=1% f=1kHz, 7.0
THD+N=5% Vpout = 8.0V 8.0
RL=4Q + (Instantaneous)
—100, 8.5
Output power Po THD+N=10% 22uH (Instantaneous) wW
THD+N=1% f=1kHz, 1.7
Vpout = 5.5V
~50,
THD+N=5% RL=80 + 1.85
THD+N=10% 33uH 2.1
THD+N=1% f=1kHz, o4
Vpout = 6.5V
~50,
THD+N=5% RL=80 + 2.6
THD+N=10% 33uH 2.9
THD+N=1% f=1kHz, 3.1
Vpour = 7.5V
~50,
THD+N=5% RL=80 + 3.5
THD+N=10% 33uH 3.8
THD+N=1% f=1kHz, 3.7
_ Vpout = 8.0V
THD+N=5% RL=80 + 4.0
THD+N=10% 33uH 4.5
Total harmonic Po=0.5W RL=4Q+22uH, 0.02 0
distortion plus noise THD+N Po=1.0W f=1kHz 0.04 Yo
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Differential input floating,
Noise output voltage VN f=20Hz~20kHz, A-weighted, 45 MVims
Av=25dB
Veat = 4.2V, RL=4Q+22uH, 85
Po = 0.6W
Veour 255V | \gar=4.2v, 80
Veour =6.5V | RL 75
Vpout = 7.5V ;4Q+§%l\1/|\;|, 74
o=3.
Efficiency (Class D + Vpour = 8.0V 7 o
Boost) n Veat = 4.2V, RL= 8Q+22uH, g5 °
Po =0.3W
Veour 255V | \gar=4.2v, 85
Vpoutr = 6.5V | RL 80
Vpout = 7.5V | =8Q+33uH, 77
Veour=80v | F0=20W 74
Operating quiescent Input Grounded, With or
current IsaT without load 4 mA
Quiescent current in Input Grounded, With or
mute mode Ivure without load 1.5 mA
Shutdown quiescent | Input Grounded, With or 1 A
current sb without load H
class D switching fotass 0 400 kHz
requency
Boost Converter + Class AB
THD+N=1% f=1kHz, 29
Vpout = 5.5V
~K50,
THD+N=~5% RL=40) + 3.4
THD+N=10% 22uH 3.65
THD+N=1% f=1kHz, 4
Vpout = 6.5V
~R0
THD+N=5% RL=40 + 4.75
THD+N=10% 22uH 5.1
_ 5.4
THD+N=1% f=1kHz, (Instantaneous)
_ Vpout = 7.5V 6.0
THD+N=5% RL=4Q + (Instantaneous)
THD+N=10% 22uH 6.25
(Instantaneous)
_ 54
THD+N=1% f=1kHz, (Instantaneous)
_ Vpour = 8.0V 6.0
THD+N=5% R=4Q + (Instantaneous)
Output power Po THD+N=10% 22uH 6.25 w
(Instantaneous)
THD+N=1% f=1kHz, 1.65
_ Vpout = 5.5V
THD+N=5% RL=80 + 1.85
THD+N=10% 33uH 2.1
THD+N=1% f=1kHz, 2.35
Vpout = 6.5V
~R0
THD+N=5% RL=80 + 2.7
THD+N=10% 33uH 2.95
THD+N=1% f=1kHz, 3.1
Vpout = 7.5V
~50
THD+N=~5% RL=80 + 3.5
THD+N=10% 33uH 3.9
THD+N=1% f=1kHz, 3.7
Vpout = 8.0V
~R0
THD+N=5% RL=80 + 4.35
THD+N=10% 33uH 4.6
i Po=0.5W = 0.04
Tptal . harmonlc THD+N R_L 40, %
distortion plus noise Po=1.0W f=1kHz 0.05
Differential input floating,
Noise output voltage VN f=20Hz~20kHz, A-weighted, 45 MVims
Av=25dB
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Veat = 4.2V, RL=4Q+22uH, 40
Po = 0.5W
Veour 259V | \jgar=4.2v, €5
Veour =6.5V | RL 50
Vpout = 7.5V |=34Q+§%)L\1/U, 40
o=3.
Efficiency (Class AB Vpour = 8.0V 35 o
+ Boost) n Veat= 4.2V, RL= 8Q0+22uH, 20 °
Po = 0.3W
Vpout = 5.5V VBAT= 4.2V, 75
Vpout = 6.5V RL= 60
Veout = 7.5V §Q+222L(1)|\7\,/ 50
Vpout = 8.0V 0=< 46
Operating quiescent Input Grounded, With or
current lear without load 30 mA
Quiescent current in Input Grounded, With or
mute mode wure without load 0.6 mA
Shutdown quiescent | Input Grounded, With or 1 A
current SP without load H
Automatic Gain Control (AGC)
AGC gain range Avace 30 dB
AGC gain step 2 STPacc 40 80 /
AGC attack time 2 ta_acc 12 ms/dB
AGC release time 2 tr_Acc 150 ms/dB
Limiter level (Peak)® Vum L LIM Floating, 10h = 0x3C 0.95xVpout Y
Vpout = 5.5V 2.6
imi V =6.5V 3.1
VBATA vs.  Limiter Sear POUT VIV
slope Vpout = 7.5V 3.5
Vpout = 8.0V 4.1
. Point1 Racec = 33kQ (i5%) 3.3
AGC battery tracking |5 > Racc = 22kQ (£5% 35 v
point 2
Point3 Racc = 12kQ (£5%) 3.8
Thermal Foldback (TFB)
Over  temperauture o
protection point 2 oTP 170 C
Over temperature o
protection hysteresis OTPhys 30 C
Over temperature
protection  recovery OTPR 140
point
Th.errrA1aI foldback trig TFB 150 °C
point
TFB attack time 2 ta_TrB 1200 ms/dB
TFB release time 2 tr_TrB 2400 ms/dB
Input/Output
Gain = 30dB 0 0.25x
Vear
Gain control pin . 0.45X 0.55X
voltage VGaIN Gain = 25dB Ve Vet \%
MUTE 0.75x Vear
Vear
AGC without battery 5
tracking (Floating)
Point 1(3.3V), Racc = 33kQ
Battery tracking ( (+)5%;GC 1.2 1.5
trol pin (AGC V - Vi \%
Cotaosr (ACS) ¢ | Point 2(35V), Race = 22KQ | s »
(£5%) ' '
Point 3(3.8V), Racc = 12kQ 0 06
(£5%) '
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Vpout = 5.5V (Floating) 2
VPOUT = 6.5V, RBST = 33kQ 1.2 15
(£5%) ) ]
VesT Vpout = 7.5V, Rest = 22kQ \
(£5%) 0.85 1.1
VPOUT = 8.0V, RBST =12kQ
(£5%)
AGC control pin
output currenFt) lace 40 WA
BOOST control pin
output current
Internal pulldown
resistor of ENA, ENB, Roown 300 kQ
ABD
High-level input
voltage of ENA, ENB, ViH 1.5 \%
ABD, SDA, SCL
Low level input
voltage of ENA, ENB, Vi 0.4 \
ABD, SDA, SCL
*4: Depending on parts and PCB layout, characteristics may be changed.
A: Parameters configurable in software control mode

Boost voltage control
pin (BST) voltage

IsoosT 40 MA
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® I2C Timing Characteristics

PARAMETER Symbol | CONDITION MIN TYP MAX UNIT

Frequency, SCL fscL 400 kHz
Pulse duration, SCL high tw(H) 0.6 V&
Pulse duration, SCL low tw(v) 1.3 us
Setup time, SDA to SCL tsu1 100 ns
Hold time, SCL to SDA thi 10 ns
Bus free time between stop and start condition teour) 1.3 us
Setup time, SCL t start condition tsuz 0.6 V&
Hold time, start condition to SCL th2 0.6 V&
Setup time, SCL to stop condition tsus 0.6 V&

| |

I “« > Lt

I I | |
I

——t, —— tyy |
: [[‘,l : :

SDA f \ f \ A h

: : I
I 1
I )

Start Condition Stop Condition

Fig. 2 I2C Start and Stop Conditions Timing
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Condition: Veat = 3.6V, fin = 1kHz, Gain = 25dB, Ciy = 1uF, unless otherwise specified.

AGC

Characteristics below are measured in Class D mode, but Class AB mode is also available.

Condition: Vear = 3.6V, fin = 1kHz, Gain = 25dB, Civ = 1uF, Limiter ON (LIM terminal with 6M resistor grounded, 10h = 0x3C),
Battery tracking enabled (Point 3), Output = Load + Filter, Load = 4ohm + 22uH, Filter = 100ohm + 47nF, unless otherwise
specified.

Vin Vs Vour Vin VS Vour
5.00 6.00
Load = 4ohm+22uH Load = 4ohm + 22uH
4.00 f'”_= z
Gaig'=
= Vg : =
g 300 i - @
@ Pgint off | ———10h = 0x3C @
5 200 'g
o2 [ ] e =—10hs0er e / - e =—=]0h=0X2C_
{ ——10h=0x1C e 10h = 0x1C
——10h = 0x0C i —=10h=0x0C
I -10h = 0x00 T —
0.00 0.00
0 1 2 0 1 2
Vin (RMS) Vv (RMS)
Vin Vs Vour Vin Vs Vour
8.00 .00
Load = 4ohm + 22uH Load = 4ohm + 22uH
i <o N NN WSS R ———
600 Gain=26dB
g g Vgar=3.6V
g g 4.00 Veaurf 8.0V
£ 5 :
2 R
e = ——10h=0x2C
200 — __——10h=0x2C__
——10h = 0x1C
= 10h = 0x0C f
/ ——10h=0x0C
—— 10h = 0x00 B
— 10h = 0x00
0 1 2 0 1 2
Vv (RMS) Vin (RMS)
Vin Vs Vour
6.00
Load = 4ohm + 22uH
fn=1
VBAT .
. 4o —Gain'= 25dB
2 10h'= 0x3C
2 Point off
= 2.00 YPOUT=8.0V
——VPOUT=7.5V
——VPOUT= 6.5V
-VPOUT = 5.5V
0.00
0 1 2
Viy (RMS)

WAL T ©2016, F MR TR ERAR -12- 10/2016 — V1.0
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4.0

3.0

Vour (Vrms)

1.0

0.0

12

Vour (RMS)

Vour (RMS)

Vigar VS Vour

fin = 1kHz |
Vi =0.45Vrms == Point2
Gain=25dB Pointl
Viour = 3.5V = Point3
3 3.0 3.5 40 43 5.0 5.5
Vear(V)
Vin Vs Vour

Load = 8ohm+33uH

——VBAT=4.0V

—VBAT=3.6V
VBAT =33V

/ ——VBAT = 3V

—=VBAT = 2.7V

1
Vv (RMS)

2

Viy Vs Vour

Load = 8ghm+2%gH |
f..=1kHz [

N

——VBAT=4V
——VBAT=3.6V
——VBAT=3.3V
/ = \VBAT = 3V
| = VBAT=2.7V
0 1 2
Vin (RMS)

Vaur (Vrms)

Vour (RMS)

Vour (RMS)

3 3.0

Vear Vs Vour

load=80bm+33uH |
fi=1kHz i }

V, = 0.45Vrms _._r,_r

Gain=25dB ™

Point3

P
Forre

e \PQUT = 5,5V

| —VPOUT=6.5V

—VPOUT=7.5V|

——VPOUT=8.0V

3.5 4.0 4.5 5.0 55

Vear(V)

Vin Vs Vour

Load = 8chm+33uH

- fiu=1kHz :

Veour= 65V

po;ﬁ)/\—/vwfw
/ —BAT = 4.0V

——VBAT=3.6V

/ ——VBAT = 3.3V
/ ——=VBAT = 3V

——VBAT=2.7V

(&)

0 1
Vin (RMS)

Vin VS Vour

Load = 8ohm+33uH

fn=1k I
Gain -—ESdB |

—-VBAT = 4V
——VBAT = 3.6V
——VBAT=3.3V

=3V

VBAT
/ ——=VBAT = 2.7V

Vv (RMS)

LT A7©2016, 52 4 A L T RHE AT IR 2 7

13-

10/2016 — V1.0



08

HEROIC

technaology

HT862
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BOOST + Class D

Condition: Vear = 3.6V, fin = 1kHz, Gain = 25dB, Cin = 1uF, Limiter Off (if Limiter On, LIM terminal with 6M resistor grounded,
10h = 0x3C), Battery tracking disabled (Point off), Output = Load + Filter, Load = 4ohm + 22uH, Filter = 1000hm + 47nF,

unless otherwise specified.

10.00
Input Grounded
8.00
=
E, 6.00
g /
= 400 T
2.00
= \With Load
0.00
2.5 3.5 4.5 5.5
Vaar (V)
Povs THD+N
Load = 4ohm + 22uH
fiy=1kHz
1000 —gGain= 25dB Ll e VPOUT=55V
= Vgar=3.6V || ——VPOUT=6.5V
=3
< Limiter off L\POUT=7.5V
1.00
% Point off
g i —VPOUT= 8.0V
o
0.10 e
0.01
0.01 0.1 1 10
Pa (W)
f,\ vs Gain
30.00
Load = 4ohm + 22uH
L_Gain-=-25dB-- — L
Vgar=3.6V
2000 FPy=1w
% V,y = Constant Value|
£ Limiter off
o Point off
10.00
— Any VPOUT
0.00
20 200 2000

Venar VS lgar

T (Hz)

Ivure (A)

THD+N (%)

THD-+N (%)

Vear VS Iyute

10.00
Input Grounded
8.00
6.00
4.00
2.00
= With Load
0.00
25 3.5 4.5 55
Vear (V)
Povs THD+N
Load = 8chm + 33uH
fin= 1kHz
10.00 —Gain=25dB —\/POUT = 5.5V / /]
Vaar=3.6V ——VPOUT= 6.5V / ( _
1.6 Limiter off L \POUT= 7.5V |
' Pointoff E= ==
_ i ——VPOUT=80V |
0.10
0.01
0.01 0.1 1 10
Pa (W)
fiy vs THD+N
Load = 4ohm + 22uH —\/POUT = 8.0V
Gain = 25dB ——VPOUT= 7.5V
VVRAT =2 &\
10.00 —VBAT=3.6V S TRTT R
Po=1W - -
V= Constant Value YPOIITI=55Y
LO0 —rimiteroff
Point off
.10 _ A
001 L

AL A ©2016, J XA i T RH A IR A
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HT862

b N
teshaalagy HNEFHEBES IR AR
f,y vs Gain fiy vs THD+N
30.00
Load = 8ohm +33uH Load = 8ohm + 22uH | e—\/POUT = 8.0V
__Gain=-25dB S Gain= 25dB ——VPOUT = 7.5V
Vgar= 3.6V 1000 ypATosey .
2000 [Po=iIwW - Po= 1W |
% Viy= Constant Value g V|, = Constant Value VPOUL=5.5V
5 Limiter off % 100 imiteroff
o Point off @ Point off
10.00 =
—Any VPOUT
0.00
20 200 2000 20 200 2000
f(Hz) fm(Hz)
Vgar Vs Pg Vigar Vs Po
10.00 10.00
Load = 4ohm+22uH Load = 4ohm+22uH
goo —fm=1kHz goo |fm=1kHz
Gain = 25dB Gain= 25dB
- BOOST+Class D - BOOST+Class D
= 6.00 = 6.00 — —
z Voour = 5.5V g Vpour=65¥———
=) o 7~
=) =9 )xf‘)
400 —— — — — 4.00 =
——THD#N = 1% ——THD+N = 1%
2.00 ——Timiteron 2.00 ——{imiteron
-THD#N = 10% THD+N = 10%
0.00 0.00
25 3.5 4.5 55 255 3.5 4.5 55
Vear (V) Vear (V)
Vear vs Po Vear Vs Po
10.00 10.00
Load = 4ohm+22uH Load = 4ohm+22uH
G0 _fLN= 1kHz - %00 f,N_= 1kHz -
Gain=25dB - Gain = 25d_B:,—"'
BOOST+Class® BOOST+Chise
S 600 S 600 ,_,’}9
z Veour#7.5V 2 Voopr 20V
o 4 o .57
=) [ .’»"
4.00 ~ 4.00
—THD+N = 1% THD+N = 1%
2.00 —— [imiteron 2.00 ====0lmiteron
~THD#N = 10% -~ THD+N = 10%
0.00 0.00
25 3.5 4.5 55 255 3.5 4.5 55
Vear (V) Vear (V)
Vigar VS Pg Vgar VS Po
10.00 10.00
Load = Bohm+33uH ——THD#N = 1% Load = 8ohm+33uH —THD+N=1%
2.00 | fiu=1kHz =——Limiter On 2.00 fiy=1kHz = Limiter On
Gain= 25dB THDlN = T0% Gain = 25dB THD+N = 10%
o 600 BOOST+Class D o 600 BOOST+Class D
2 ' Veour= 5.5V E ' Veour=6.5V
o 5y
4.00 4.00
SN E— —— —
2.00 —_ — 2.00
0.00 0.00
250 3.5 4.5 53 25 3.5 4.5 845
Vear (V) Vaar (V)

AL A ©2016, J XA i T RH A IR A
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ap N
technalogy REAES NI A RS
Vigar VS Pg Vgar VS Po
10.00 10.00
Load = 8ohm+33uH =——THD+N = 1% Load = 8ohm+33uH =—THD+N = 1%
2.00 | fiu=1kHz = imiter On 2.00 _fin=1kHz = imiter On
Gain= 25dB ——THD+N = 10% Gain = 25dB ——THD+N = 10%
o 600 BOOST+Class D o 600 BOOST+Class D
2 ' Veour= 7.5V E ' Veour=8.0V
o &
4.00 4.00
2.00 2.00
0.00 0.00
2.5 35 45 55 2.5 35 45 5.5
Vear (V) Vear (V)
Povsn Po Vs lgar
100.00 3.000
Load = 4ohm + 2 Load = 4ohm + 22uH
20.00 fin= 777,,;:77 f[N = 1kHz
ain = 25dB Ll Gain= 25dB
Vgar= 4.2V 2.000 -4y II—
.:.: 6000 BAT a BAT
40.00 VPOUT =55V ——VPOUT= 5.5V
1.000
——=VPOUT=6.5V ——VPOUT=6.5V
20,00 ——VPOUT= 75V ——\VPOUT=7.5V
——VPOUT= 8.0V ——VPOUT= 8.0V
0.00 0.000
0.1 1 10 0 1 2 3 4 5 6 7 3
Pu (W) Pa (W)
Povsn Povs lgar
100.00 1.500
Load = 8ohm + 33uH
Load = 8ohm +33uH T ;
L P ! fiy = 1kHz
8000 fm=thitz L7~ 1] Gain = 25dB
Gain = 25dB / S il M
A v - &.4V
3 6000 Vear=4.2V 2 i
- E
40.00 YPOUT =55y —\/POUT= 5.5V
0.500
/ ——VPOUT= 6.5V ——VPOUT= 6.5V
20.00 ——VPOUT=7.5V ——\POUT=7.5V
||l —vPoUT=g.0vV ——\POUT = 8.0V
0.00 0.000
0.01 0.1 1 10 0 1 2 3 4
Pa (W) Po (W)
FALFTE ©2016, 57 XA B T RHE A PR A A -16- 10/2016 — V1.0
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BOOST + Class AB

Condition: Vear = 3.6V, fin = 1kHz, Gain = 25dB, Cin = 1uF, Limiter Off (if Limiter On, LIM terminal with 6M resistor grounded,

10h = 0x3C), Battery tracking disabled (Point off), Output = Load = 4ohm + 22uH, unless otherwise specified.

Vear Vs Ipp Vear VS lvure
50.00 10.00
Input Grounded Input Grounded
40.00 8.00
- / -
- 30.00 “ 6.00
g PE—— 2
8 =
= 20,00 2 400
10.00 2.00
= With Load Vitheoadh
0.00 0.00
2.5 3.5 4.5 5.5 25 3.5 4.5 5.5
Vrar (V) Vear (V)
Povs THD+N Povs THD+N
Load=4ohm+22uH | Load = 8ohm +33uH |
fin=1kHz fi= 1kHz
] | —vpoUT=SSY  f " | ——VPOUT=55Y
1000 “Gain=25d8 — 1000 “Gain= 25dB
;3: VBAT= 3.6V —VPOUT = 6.5V ;? VBAT= 3.6V ——\VPOUT = 6.5V
E’ 1.00 _Limiteroff | = ——VPOUT=7.5V Z 1.00 _Limiteroff = ——VPOUT=7.5
é Point off ——VPOUT=8.0V é Point off ——VPOUT= B.OV
0.01 0.01
0.01 0.1 1 10 0.01 0.1 1 10
Po (W) Po (W)
f,y vs Gain fiy vs THD+N
30.00
Load = 4ohm + 22uH Load = 4ohm + 22uH
|_Gain=25dB-—— Gain=25dB
Vgar= 3.6V 1000 -VBAT=3.6V = AnyVPOUT
000 po=IwW - Po=1W HE|
@ V;y= Constant Value g Vy = Constant Value
£ Limiter off % 1.00 Limiteroff
© Looo | Point off g Point off
- =
——Any VPOUT 0.10 MA\
0.00 0.01
20 200 2000 20 200 2000

fmy(Hz) fre(Hz)

WAL T ©2016, F MR TR ERAR -17- 10/2016 — V1.0
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technalogy,
fiy Vs Gain
30.00
Load = 8ohm + 22uH
ain = 25dB
Vgar= 3.6V
2000 —pr=1w
g V= Constant Value
3 Limiter off
© Point off
10.00
——Any VPQUT
0.00
20 200 2000
f v (Hz)
Vigar Vs Po
10.00
Load = 4ohm+22uH | ——THD#N = 1%
2.00 | fiy=1kHz | == imiter On
Gain = 25dB ~THDEN = 10%
o 600 BOOST+Class AB
3 : Veour= 5.5V
o
4.00 — . =
2.00
0.00
255 3.5 4.5 55
Vear (V)
Vigar Vs Po
10.00
Load = 4ohm+22uH
go0 | fn=1kHz R
Gain= 25dB _:___ ________
~ g | BOOSTClass AB T i S B
ED ' VPOUTV__‘?:rLUb’:""V
A == =T -
400 Foe==
===-THD+N=1%
2.00 === a|imiter On
~THD+N = 10%
0.00
255 3.5 4.5 55
Vear (V)
Vear Vs Po
10.00 S
Load = 8ohm + 33uH ——THD+N= 1%
% f|N_= l_kHz e Limiter On
Gain = 25dB ——THD+N = 10%
. Boost + Class AB
£ 600 Vpour=5.5V
o
4.00
200 E — | ——— -
0.00

()

n

3.5 4.5
Vear (V)

10.00

1.00

THD+N (%)

0.10

0.01

Po (W)

0.00

10.00

8.00

Po (W)

10.00

8.00

6.00

Py (W)

fiy vs THD+N
Load = 8ohm +22uH
Gain=25dB
VBAT=3.6V || ||| e———pnyMPOUT
Po=1W i
Vy = Constant Value
Ltm_lter off
Point off
20 200 2000
fe(Hz)
Vgar Vs Pg
Load = 4ohm+22uH
fiy=1kHz
Gain = 25dB
BOOST+Class AB
Vpour=6.5V N )
—THDHN = 1%
m—Limiteron
THD+N = 10%
25 3.5 4.5 55
Vgar (V)
Vgar Vs Pg
Load = 4ohm+22uH ==
fiy=1kHz —__, ————
Gain = 25dB J,‘.;::::_—-—'----
BOOST+Class AB___-==~ =~
VPDUTV=‘;__,83Q_'V"";::""
,;:-'""")'-"'
== THDHN = 1%
===a=[imiterOn
=THD+N = 10%
25 3.5 4.5 55
Vgar (V)
Vgar VS Po
Load = 8ohm + 33uH ——THD+N = 1%
fiy=1kHz —— Limiter On
faginy= E5db) THD+N = 10%
Boost + Class AB
Veour=6.5V
25 3.5 4.5 845
Vgar (V)
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Vear Vs Po Vear Vs Po
10.00 10.00
Load = 8ohm + 33uH ——THD#N = 1% Load = 8ohm + 33uH ——THD+N = 1%
.00 le_= 1kHz ——Limiter On 2.00 f|N_= 1kHz ——LimiterOn
Gain= 25dB Gain= 25dB
———THD*N = 10% ———THD+N = 10%
Boost + Class AB Boost + Class AB
= 6.00 Ypour=7.5V z 600 Veour=8.0V
o 5y '
4.00 400 =———
2.00 2.00
0.00 0.00
250 3.5 4.5 53 25 3.5 4.5 845
Vear (V) Vaar (V)
Povsn Po VS lgar
100.00 3.000
Load = 4ohm + 22uH Load = 4ohm + 22uH
g0.00 | fn=1kHz f,y= 1kHz
Gain = 25dB Gain = 25dB
B Vgar= 4.2V pall’ 2000 hypo=42v [
g : Limiter off &4 Limiter off i
et s ] -
- Point off A Jre & Point off _—
40.00 Vel - VPOUT =55V ﬁﬁ,f‘*/ e \POUT = 5.5V
o 1.000
/ g ——=VPOUT= 65V ——VPOUT=6.5V
20.00 == —\POUT= 7.5V = \POUT= 7.5V
e \VPOUT = 8.0V —\/POUT = 8.0V
0.00 0.000
0.1 1 10 0 2 4 6
Pa (W) Pa (W)
Povsn Po Vs lgar
100.00 1.500
Load = 8ohm + 33uH Load = 8ohm + 33uH
50,06 fiy=1kHz fin= 1kHz
Gain = 25dB y Gain = 25dB
- Vgar= 4.2V A . LO00 VeEr=A2V -
E 6000 e of ' = Limiter off T
S =
- Point off / &
40.00 : g = POUT = 5.5V
/"‘f, uaT DoV 0500
A\ POUT= 65V -VPOUT = 6.5V
20.00 / VPOUT= 75V o \(POUT = 7.5V
—— \/POUT = 8.0V e \POUT = 8.0V
0.00 0.000
0.01 0.1 1 0 1 2 3 4 5
Po (W) Po (W)
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W iR NAER

1. 2HE X

H 31 25 7% 1 (Automatic gain control, AGC for short) : ZIhft = EARERIE (Limiter) Th g Al H b PR i
(Battery tracking) Zhfit.

PRIE CLimiter): ZIhREIT A, 2T i B ok T FRIG A, DhcHd anks B sh AR, (8Dt t AE 4R FF
BIR i L o

BRUEAE (Limiter level, Vi for short): AGC FCVF s Kk i E{E, L M8, AGCHIEEM 2 # KRS
Wha . AL AR R B A P A i B AR % AE .

FIBERER (Battery tracking, point for short): ZIJREHF A5, 4% FEth f A T Aoyt BR R4 A, BRI
EHH AR BRI —ERENRERARRIE, /N TR, PR T R o IR A0 1 XU,
B0 Y e R ST ]

HLBEREE S A (Battery tracking point, point for short): HLVBFREETHAETT B 5, 4% N\ Bt B A% T it
PRERS A PRI B3I, BRI —E MR R R Z, (BN 7R, PR T KRR
R AR AR, G T E v R S A A T o R e g A B A e A A B A O A

HLBEREE R (Vear vs Limiter slope, slope for short): FE MR EZTRETT IS, 4% N\ F s H SR ARG T Ha s
PRIEAHS AT, D H E R BE A H vt R T PR PR A DA AR R BRI . R I 4 A 2k BB A

iR FRME (Thermal foldback, TFB for short): Z%IhEeFfE G, A& RRERED & g, /%
BOAERE AN S R IR 51 R 4515 = Tl IR PR IE s (TFB) B, IhisCks B shis /NG a5, DAIR/INES Fr Th 3R AE B T P&
K& PEE RS, S48/ TR RIE S (TFB) B, IhECCK Hahg Nt s, BERI45 R #E TR
g (TFB). b fEFr.

IR BRIE 5 (Thermal foldback trig point, TFB for short): iR RIETNRETF R G, 2400 45 iR _ETHA 3%
B, Thicas B shwk/ . a7 ok a0 s B A SOz .

Ja BT IE] (Attack time, ta for short): AGCHY i Jik/NIHE %, BRINMEH12ms /dB; TFBHY af Jik /N 18 %,
ZRA{E H1200ms/dB. 3

AL B R R BB SO E

B8] (Release time, tr for short): AGCHE 289 N R, ERAE A150ms/dB; TFBHY a3 14 i i ik
K, BRIMEN2400ms/dB. 5 m] i ik 45 i a X g B AB SUZ A -

Hi& R FHE (Adaptive boost): KA MUHINGES KT HHEBMER, HT862A4 <k AT, 1%IREn
W RS EEARRCE, FERR I R K ORHE v P S B ) o

J+E 14 (Boost on threshold voltage, Ve 1 for short): &4 A\ {5 512 Kk Ti%1H)5, HT862
JE BT o R R AR R BB A

2. IhRefd

21. HEh¥25 3] (AGC)

H 31 25 454 (Automatic gain control, AGC for short) it T B G FRIE (Limiter) IhfgA FE b IR E:
(Battery tracking) Thfg, & RESLAL H 3G a3 5 AR &R, AR NE, Bk mEaR, 8 hn d i
SEFUASF ], ARG R A PR B I A R AR I RS

2.1.1 BRI (Limiter) Ih&E

BRI IR, s R R T RRAE, D 2k LAER I ta = 12ms/dB I 2 5 B FEAIC, (E D)%
W AERFAERR IR . BES, a0 S D sck o R /N TRR IR AR, Do ook LAER R = 150ms/dBI)# % H 3
. G mEECINEREE H 250.75dBER0.375dB(BRIME), RlE I AR A, AT AEAE0X0A. %l
PR EELR

PEMEAE 5 B [a) R T ) 0 e i i S A 4 A N B BB 2 (430042 T-0x 10, 0XOB, OXOCHF 745D« di It
RESHIE, HT862RE K Hin th IR £ S AP DR MR E AT, DL H A& 20 E K.
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&Y technalagy, AEAES SR ERNAS

INPUT
SIGNAL

T

Attack Time — |« Release Time — .
L
GAIN Gain Step : )
i
ouTPUY LIMITER
SIGNAL U LEVEL
v

U v
Fig. 3 AGC Limiter Function
Forpr, PROEE L GEE I B 42 d Bt . R HIECT, WELIMSIA, BRI AGCHIIT R
BEAGCIRIEE . LIMS|JH A& g~ s, HAFR1 = 615kohm, R2 = 227kohm, R3 = 380kohm. LIM5|

B Fedc s, AGCIIBER M . LIMS| A Biid i b in_E 47 o P RAER N 7 H BRIV our S LA ] FIAGC IR
& (& (Limiter Level). Limiter Level Vim_L (peak) = (0.5Vrout — Vium_com) x5, MR ZE U1 F R FR.

Veour), HT862
Ry R1
LIM1
R, R2
Vim_com
R3

Fig. 4 LIM Terminal Configuration

Table. 1 Typical AGC Limiter Level Configuration in Hardware Mode
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__J technaology, REHEEESIMEBKZ
RL(Q) Ru(Q) Limiter level (Peak) THD+N(Class D) | THD+N(Class AB)
NC NC =~0.95xVpout =~3% ~5%
NC 6M =0.87xVpourt =1% =~3%
6M NC ~1.0xVpout =5% =7%
Short NC AGC Disabled

2.1.2 HihfREE (Battery Tracking) Ij#g

GIIREIT R A RESKIN BRER FLit f B A S S A, 2 it A IR T R iR R /5. Cpoint) HL & A%
SRS, ThiSCoR B Sh PR 2, BBRIBEHRS B 3higih, DASR fmy F S ATt a], B AR Ll i F B I i 4
RS

-~ Limiter Level (VBAT > point)
1" point
1

Limiter Level

i
Limiter Level (VBAT < point)

\/

point Supply Voltage

Fig. 5 Limiter Level vs Supply Voltage

FEL YU R I 4 vl o A R B R s A ek BB B, R A R AU L T B A7 25 0x09 . AR BT,
RFAEAGCH| AN [H] L BE R, RO ATSEEUAS [ A HV B ER B4R . AGCE A, Iy EREEINRESCH . W R
Fh7so

Table. 2 AGC Battery Tracking Configuration in Hardware Mode

Function Resistor on AGC pin to GND Battery tracking point
Battery tracking disabled Floating Disabled
Battery tracking point1 33kQ 3.3V
Battery tracking point2 22kQ 3.5V
Battery tracking point3 12kQ 3.8V

FLHER R R U R eIl I R AR AR B 2, Ay %7 /7 45 0x 14, 0x15, 0x16.
T4 PR R D) BB AT I AR 2, BN

Phase 1. HLjt IR, HL A 2 B ARE AR 2 KT st iR B3 5, IRIBE AR 2 ANAE, Titad o e
HH A 75 3 1 PR L R E 5

Phase 2: LKA, A it H IR AR 82 FEAR T/ 1 A i BR B3 o, BIR B BE 75 FELH R T Y B AER DA R TR R
ERRER A BN, TBOE . H R A R R ) 5

Phase 3: HHEAAL, RIEME. DIBOEE. MHiDhE. il iR AL

Phase 4: Mg, Hjl i HEHTHE, BROGME . e, b oha. i yigdig K, HHdin
R DR T R R R 3

Phase 5: F il H R ANAR Hoin T it SR B4 A, 2 b s T s o AT /N T BRGARE . T 03 2500 4k 2 DUBE
TSR 0] P 3 5 158 0 5

Phase 6: FLith L ANV ) e T RV ER B4 0, DO 2 489 0 42 B0 4 2 Ry il tH ik B BRI, Bl OR
R
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|

I
Audio Signal [ |
| I
| I
| I
| I

Phase 3 ! Phase 5| Phase 6

Phase 4

Battery Tracking Point

Fig. 6 Battery Tracking Function Operation Example
2.2. HiEM R F E (Adaptive Synchronous Boost Converter)

HT862 M & 1 [Fl D T, R\ Bt i [k VearTH IS B Veour - BEAE DI AT,  DASE v B FRL (3t RS T )
Wit ThE, TR TANBER TARE . Veour L 5.5V, 6.5V, 7.5V, 8.0VIUFERE, R E ik il 44 A0 R4 i A =X
il BAHEHIBAIRL A 2000 BB AT, IR MHERIBUD I EBST S A P BB, A R
No

Table. 3 BOOST Terminal Configuration in Hardware Mode

Resistor on BST pin to GND Veout
Floating 5.5V

33kQ 6.5V

22kQ 7.5V

12kQ 8.0V

8.0V LAFR T, AESWAHIVeoutZ [EIINA H 54k “ R E G2 IS EVrru > 12V, VEM<<0.5V, [F=3 A,
HEZFEISSB4), Jf TAEELimiter Ongeft , LU AL 1L

19.20 | SW

HT862
Dx

17.18 VPOUT

Fig. 7 Schottky diode for 8.0V boost converter

HT8624L 5l 11 Al 2 TH IS A B B AT B IE R P e, BRI 2k 5 5 KT IR BIER , HT8624 Xt ATt
R, IZIHRERES N AR GUBARRCR, FERR S SR KR 8 A SR U T o T R R i i B P i
BEBS (L TOX19%/F4).

AT AR AT 3 I A A B AR R i G P PR IR, AL T A AE 4 0X09. A4 il 45
AT, ENBEHCFNEERNTHEITE, ENBRH T T E SR,
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Vear=3.6V - VPOUT
10 | Gain=25dB — Vour+ ~Vour-
AGC = Float
8| RL=8Q+33pH

6 [~ gt | e gtp—

V - Voltage - V

0.0 0.5 1.0 1.5 2.0
t-Time-s

Fig. 8 Adaptive Boost Converter with Typical Music Playback

B BRI RARTCE R, H S S A Veout ARG R

2.2.2 THRHSYPOEE

(1)BOOST§@)\$@?:’:H ELZ&CN, Cour

H T4 HLEVearZBOOST Ik J& [ Veout B3I HL 45 F M, 11 &5 ST S AE A I X LA £ A 8¢
KL, X, F s e AR

BATEW, 7EVearfIVeouriiti 2/ i E —HA1uFFI10uF B2 R 2Y, H TIRURSe AR e L, JRRTRESE
S5 . 74k, VearfiVeoutdii s o UE — N A/NT-470uF FIfiG BE L2 . X 8 HL 5 B DL 4 IR B ARG 22
EHEATEER L, DU RO

(2) R AR E

FARUEC s TAE, EUUFERAL=4.7uH, DCR<1ohm, Isar = 3.5A. EHiHVeouri k. HHAIIRK
Ry BRBESERMTELT, o e LB HLEK

() iL&LHE B

HUEZ (Vear, Veour, PVDD, GUEHYEHIIAIHE), SWL, RIUSAIREfEMA . M. TS Iri ol gk, M
R R SWi 51 2k, HIF SRR 2 MEMI

VearAlVeouthit Cin, CoutN/R AT REFENTC 51,  DLORAIE B (A8 58
ICHIAT A R, SR AT 8 DL 1 A2 R0 2 T 25 M) i 1 R A vl S b
2.3. 3R FRIETNAE (Thermal Foldback)

HT862N # AR T i iR IRIE T RE, 240 ISR E I /& O3 KRB REA SR R 5] 45 iR
TR PRIE & (TFB, 150°C, AI{EAFfFas0x1Ci BB B, Dhick LB IAMEta = 1200ms/dB /1% Z H )
PG R, DA /INGES P D 2 RE B T PR & U BEE TR I PRAIK, M85 I/ TR PR IE sS TEBE, Th S LA
BRiMHLtr = 2400ms/dBHIE R [ 238 i 25, B4R BE R RIE S (TFB). GisbfEIr. e/ i
1 78 90.75dBEL0.375dB(BRAME), Al Al B, A7 T3 A7 450x0A. I nE BT,

JE SIS T PR TS TR A e S s B X i BB 2 (237902 T-0x0B, OXOC A 4748 )
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Input Singal

GAIN

Attack Time Release Time

Die Temperature
- T~ P
7/ N\ /
L 1 ,1

Thermal Foldback Trip Point \ ~ s

- — p—

Output Singal

Fig. 9 Thermal Foldback Operation

24. ZHBRALE

HT862 22 52 /40 2 45 B Bl 35 8015 S5 N, 724 PWM kb s 5 (D 2KHER) 83 HiE 5 (AB K4
A W R

2 AV AN, 3o PR Con 2 A B INHT IN556. A RC BI 8 20 L% £, = 1/(2aR, C,y) -
SR, TUESE o B A 1 I3 o IN-SA I N 26 Cin aH o R SR £, 15 2 40 S A AR AL
oo, SR S RO 206 Rl F .

Front Circuit HT862 Front Circuit HT862
C:IN — _
II o IN+ pIN+
Zout
— 0N 0 IN-
0.1uF L L
Fig. 10 (1) Differential Input; (1) Single-ended Input

Table. 4 Rin vs GAIN

GAIN Rin
25dB 31.4 KQ
30dB 19.1 KQ

2.5. E SN

— MM S, o] B R A a0 A s e R ARG, BUE T EMIPY B B S, AT R
B AR REIR BLCIER: 25 o

FAN, WA NAG FIREECR(21.0Vims) AT HAGCH i, 5iDCDCHEH I H L& Veour IUERIK, 8L
TR BH TR (<4Q) I, 05 E G 2 R P A (22/0470uF LA B, JFFAEHN H 3 i A Snubber Hi #
AE R RS CanE 1), Bkt

WAL T ©2016, F MR TR ERAR -25- 10/2016 — V1.0



i3 HEROIC HT862
.L.J technalogy R EFEE ST K

HT862
0 Veourt
Ds
o QUT+
Rs
T Ds
Cs

T

0 OUT-

Fig. 11 Amplifier Output Configuration

Rs: 1.5 ~ 2Q;

Cs: 330pF~680pF;

Ds: 1E[AFYIRE23A; I FVRIAIE(E Ei26A; 1EFAHE (IF=3A) <0.5V.

2.6. fR¥PThRE

HT862 H A LA T JUFRS Thae: i MRy . NIRRT B IR R 7 TR

(1) iE¥#i{#37 (Over Current Protection, OCP)
RGN 1) — iyt i % FELYA Xﬁﬁj\ BOO A R R, RS R B, iR 2 s BAs, Bik
O BRI . BRI DL RR S, GBS, MR — Ot . BUE BT b AR IR AR R 171%?)“%
AV X} Class D 52U
(2) TiEAF4" (Over Temperature Protection, OTP)
R EE  IRE I OTP B, 1IR3 8l 1F Syt ity 1) 0 28 G541 FEPHIR A (o8 3B id e s P2 1B
B 11508 A gt B 2 RIR
(3) REAF4(Low Voltage Malfunction Prevention, LVMP)
R 2 YRR Vear (8T Vovi, JAZIRECRYT, D ZRIhici i v S5 f - POIRES C3Rid i s FH B D 5
PRI E] Vear 5T Vown, R B 30EFR, 28308 (] Tstup J5#ENIEH TARIRZS
3. IR
3.1 4% HE R, (Software Control Mode)

B 12C stk 4 ABD. ENB 1 ENA #i$:H, HT862 i3k A 12C #x#i#l, 12C #1147, AGC/SDA
A 12C HdEu 11, GAIN/SCL A 12C B i 11,
HT862 i 12C Hidikj& 0x31(00110001)(i) 1 0x30(00110000)(E). ENB 1 ENA #:Hh )5, 12C #1037 F,

HT862 MKWk . 7RI 12C FLE S ar, @ 2amefids v, R 0x09 % 474511 Bit7 (ENB). Bit6(ENA)Z /b
—ANEN 1, ¥ HT862 iB Kk,

12C B PR o MRF AU I 4 /1T

8- Bit Data for 8- Bit Data for
Register (N) Register (N+1)

SDA 7-Bit Slave Address % A |8-Bit Register Address (N) | A

7]16|5|4]3|2]1]0 7|16]|5|4]3|2|1]0 7|6]5|4|3]|2|1]0 7]16)5|4]3|2|1]0

< HIutUuu iU Uiy T

Start Stop
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Fig. 12 Typical I12C Sequence

Start
Condition Acknowledge Acknowledge Acknowledge

/_/\_\
L OOC OO COOOOOOOOETOOOOODOCN

\/ W
1C Device Address and Register Data Byte Stop
Read/Write Bit Gonetion
Fig. 13 Single-Byte Write Transfer
Start
Condltlon Aclcnm\dadge

Acknowiadge Acknowiedga Acknowl al:lga Acknnwladga

m @@@@e@@@@ 0@@®

I2C Device Adaress and

Reglgter First Data Byte Other Data Bytes

Last Data Byte St&ﬂ
Read/Write Bit Condition
Fig. 14 Multiple-Byte Write Transfer
Repeat Start
Start Condition Not
Concihun Mkno\nﬂedge
m @@w@@@@@ @" @@ ww v@@
1°G Device Mdre:is and Regtstev G Device Mdress and Dala Byte Stop
Read/Write Bit Read/Write Bit Condition
Fig. 15 Single-Byte Read Transfer
Repeat Start
Start Condition Not
Corumm Admuwiadge
U @w@@@@ @w@@
— e = N I
12C Device Mdrassam Rog-ster 12C Device Address and ~ First Data Byte  Other Data Bytes  Last Data Byte Stop
Read/Write Bit Read/Write Bit Condition

Fig. 16 Multiple-Byte Read Transfer

3.2. W4 HI# . (Hardware Control Mode)

2 ENA A1 ENB A — 5| DA R P, S8 A #E AP IR, 8 AR IR o i 5] Bz, oA
TR ERNIRES -

3.2.1 ABD#EAVI#: (ABD)

ABD HE i, HT862 #EA AB K45, ABD MK, HT862 #k A D K. FEF=MZ, ABD NHP
A 14~ 300kQH T Hiz H B 2 3 .

3.2.2 T/EHE$EH (ENA, ENB)
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Table. 5 ENA, ENB Terminal Configuration

ENA ENB Mode
H H Hardware Adaptive Boost +Audio Amplifier
H L Control Audio Amplifier On, Boost disabled
L H Mode Boost On, Audio Amplifier disabled
L L Shutdown

FHEERME, ENA. ENB WS 14 300KkQfH T Hi BH E1 1
3.2.3 HILRETIEERE (AGC/ISDA)
AT, %51 S v EdE i 1 SDA. BT, 1% 5] AT da ) 1 45 B b PR Th g i1
T 96 DA K it B4 A5
24 AGC 5| 2, HIBEREEDIRESC ] 24 AGC 5] A [F HLFH R M, B vb PRERThRE T, ik
PARF st B A . BRI E O/ ek 2 R, XHEEEHRYWH.

Function Resistor on AGC pin to GND Battery tracking point
Battery tracking disabled Floating Disabled
Battery tracking point1 33kQ 3.3V
Battery tracking point2 22kQ 3.5V
Battery tracking point3 12kQ 3.8V

3.2.4 HBIAMEFZTEH (GAIN/SCL)

FEPA RIS, 2o i B 1 SCL. BT, %5 T s B Dh o g a8, Bl

Table. 6 GAIN Terminal Configuration

GAIN Mode Rin
H Audio Amplifier Mute /
Floating Audio Amplifier Gain = 25dB 31.4KQ
L Audio Amplifier Gain = 30dB 19.1 KQ

3.25 AEMERE (BST)

WA RIRGA T, 8% 5 S S BER AR R, FEREARKIERE, BARE SRR 3
FU, X EEER

Resistor on BST pin to GND Vpourt
Floating 5.5V

33kq 6.5V

22kQ 7.5V

12kQ 8.0V

3.2.6 AGCIRIBMEEE (LIM)

ERA R BT, @R ELMS IR R E, BIEeiEHAGCINHF X It & BEAGCHRIE L . LIMS| I H
% OAERT B2 R IR . LIMS| I B e, AGCINREIS M. LIME] =2 s i fELIM 51 I _E 4 H FHRAEL
Fr L BHRLEIVpoutSEELA A I AGC PR IE {E (Limiter Level). BRIEEVim L peak) = (0.5Vrout — Viim com) x5, HL7HY
ZHOAE ECRAFU, X EFERSH:

RL(Q) Ru(Q) Limiter level (VRMS) THD+N(Class D) | THD+N(Class AB)
NC NC 0.95xVpout 3% 5%
NC 6M 0.87xVpout 1% 3%
6M NC 1.0xVpout 5% 7%
Short NC AGC disabled
4. FHFHBUH

Register Map
Table. 7 Register Map
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Register Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Refault
0x00~0x07 Reserved 00h
0x08 Reserved | OCP Flag | OTP Flag TFB Flag 00h
0x09 ENB ENA Boost Voltage Battery Tracking Point Gain 00h
0x0A MUTE ABD AGCEN | AGC Step TFB | Adaptive Modulation Mode 74h
0x0B TFB Attack Time AGC Attack Time 9Eh
0x0C TFB Release Time AGC Release Time 80h
0x0D Unused Gain1 30h
O0x0E Unused Gain2 24h
O0xOF Unused Gain3 30h
0x10 Unused Limiter Level 3Ch
0x11 Battery Tracking Point3 BCh
0x12 Battery Tracking Point2 ADh
0x13 Battery Tracking Point1 Adh
0x14 Unused Unused Battery Tracking Slope3 20h
0x15 Unused Unused Battery Tracking Slope2 20h
0x16 Unused Unused Battery Tracking Slope1 20h
0x17 Boost On Delay Time Boost Off Delay Time Amplifier Start-up Time PWM Delay Time 19h
0x18 Reserved XX
0x19 Boostv%r;t;gr:shold Unused Unused Unused Unused Unused Unused 40h
0x1A~0x1B Reserved XX
0x1C OTP EN | OTP, TFB | Reserved | OTP, TFB Adh

AP 3R . /T 0x08 FIK T Ox1C 127 A7 4 LA 3R A DR B 1) 2 A 45 A A7 25 AT AS L B NA A
fE, AT REAE Ly BEAAS AT RIIRES -

HT862 [ 12C H1hit 2 0x31(00110001)(isk)F1 0x30(00110000)(5), Hifs HoAsudi 55K, BB RRAT. T
PR BN N B A7 2 R AE 2 S

Register Address: 0x08

Bit R/IW Label Default | Description

7:3 R Reserved 0 Reserved, do not write.

2 R OCP Flag 0 changes to a 1 when OCP happened; back to 0 when OCP evacuated
1 R OTP Flag 0 Changes to a 1 when die temperature is above OTP point; back to 0 when that is below OTP - OTPhys
0 R TFB Flag 0 Changes to a 1 when die temperature is above TFB point; back to 0 when that is below TFB - TFBhnys

Register Address: 0x09
Bit R/IW Label Default | Description
7:6 R/W ENB, ENA 00 Mode Setting:
00: Shutdown mode;

01: Pass through mode, Audio Amplifier only;
10: Boost only;
11: Adaptive boost + Audio Amplifier

54 | RIW | BST 00 Boost Voltage Vrout Setting:
00: Vpout = 8.0V;
01: Veour = 7.5V;
10: Veout = 6.5V,
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11: Vpout = 5.5V.

3:2

R/W

Point

00

Battery Tracking Point Setting:

00: Point3, value of reg 0x11, default = 3.8V;
01: Point2, value of reg 0x12, default = 3.5V;
10: Point1, value of reg 0x13, default = 3.3V,
11: Battery tracking function disabled

1:0

R/W

GAIN

00

Amplifier Gain Setting:

00: Gain2, value of reg OxOE, default = 25dB;
01: Gain1, value of reg 0x0D, default = 30dB;
10: Gain3, value of reg 0xOF, default = 30dB;

11: Gain2, value of reg OxOE, default = 25dB

Register Address: 0x0A

Bit R/IW Label Default | Description
7 R/W MUTE 0 0: Amplifier enabled; 1: Amplifier mute
6 R/W ABD 1 0: Class AB; 1: Class D.
5 R/W | AGC EN 1 0: AGC disabled; 1: AGC enabled
4 R/W AGC Step 1 0: 40 step, 0.75dB/step; 1: 80 step, 0.375dB/step
3 R/W TFB 0 0: TFB enabled; 1: TFB disabled
2 R Reserved 1 Reserved, do not write.
1:0 R/W Modulation 00 Modulation Mode Setting:
00: 4-state mode;
01: 3-state mode;
10: 3-state mode, OUT+ constantly high in positive sine-wave, not recommended to use this mode. If
has to, line LC filter between OUT and speaker

Register Address: 0x0B

Bit R/W Label Default | Description

75 R/W ta_TrB 100 Thermal Foldback Attack Time Setting
000 150ms/dB 100 1200ms/dB
001 300ms/dB 101 1800ms/dB
010 450ms/dB 110 2400ms/dB
011 600ms/dB 111 4800ms/dB

4:0 R/W | ta acc 11110 AGC Attack Time Setting

00000 13.33ps/dB | 01000 226.6ps/dB | 10000 440.0us/dB 11000 840.0us/dB

00001 39.9us/dB 01001 253.3ps/dB | 10001 466.6us/dB 11001 900.0us/dB

00010 66.6us/dB 01010 280.0ps/dB | 10010 480.0us/dB 11010 1.2ms/dB

00011 93.3us/dB 01011 306.6us/dB || 10011 540.0us/dB 11011 1.5ms/dB

00100 120ps/dB 01100 333.3us/dB | 10100 600.0us/dB 11100 3ms/dB

00101 146.7ps/dB | 01101 360.0us/dB | 10101 660.0us/dB 11101 6ms/dB

00110 173.4ps/dB | 01110 386.7us/dB | 10110 720.0us/dB 11110 12ms/dB

00111 200.0ps/dB || 01111 413.3ps/dB | 10111 780.0us/dB 11111 24ms/dB

Register Address: 0x0C

Bit

RIW

Label

Default

Description

75

R/W

ta_TFB

100

Thermal Foldback Release Time Setting

000 | 300ms/dB | 100 | 2400ms/as
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001 600ms/dB 101 3600ms/dB
010 900ms/dB 110 4800ms/dB
011 1200ms/dB 111 9600ms/dB
4:0 R/W ta_acc 00000 AGC Release Time Setting
00000 150ms/dB | 01000 1350ms/dB | 10000 | 2250ms/dB 11000 5400ms/dB
00001 300ms/dB 01001 1500ms/dB | 10001 2700ms/dB 11001 6000ms/dB
00010 | 450ms/dB 01010 1650ms/dB | 10010 | 3000ms/dB 11010 6600ms/dB
00011 600ms/dB 01011 1800ms/dB | 10011 3600ms/dB 11011 7200ms/dB
00100 | 750ms/dB 01100 1950ms/dB | 10100 | 3900ms/dB 11100 7800ms/dB
00101 900ms/dB 01101 2100ms/dB | 10101 4200ms/dB 11101 8400ms/dB
00110 1050ms/dB | 01110 2250ms/dB | 10110 | 4500ms/dB 11110 9000ms/dB
00111 1200ms/dB | 01111 2400ms/dB || 10111 4800ms/dB 1111 9600ms/dB
Register Address: 0x0D
Bit R/W Label Default | Description
7 R Unused 0 Unused, make it always 0
6:0 R/W Gain1 30h Set gain1, detail followed.
Register Address: 0x0E
Bit R/IW Label Default | Description
7 R Unused 0 Unused, make it always 0
6:0 R/W Gain2 24h Set gain2, detail followed.
Register Address: 0x0F
Bit R/W Label Default | Description
7 R Unused 0 Unused, make it always 0
6:0 R/W Gain3 30h Set gain3, detail followed.

1B e 2717 28 0xOD, OXOE, OXOF M, EMMEEL T Gain1, Gain2, Gain3 f{fE, &k, FISEIiLL R Ihfg:

JaliliF 0x0D, OXOE, OxOF FIME, il 2k 0x09 A 7431 Bit1:0, & RGiHI .

(D ARG s
(2)  HEEH

Jeil i 1B 2 0x09 2R f74% 1 Bit1:0 BB AF RGiMG ot (41 Gain2), il jm il i 18 0% 5 G 2 %) B
T (1 OXOE) AT & S,

TEER IR, W R A ace, TR 3 KR R tr acc, TEREIRECASIE 25 5 4 B ta accHItR Acc
MME, PIsElE e XS ERAE . HERTE NG, Rt accitr acc B AR IGE -

0x0D, OXOE, OxOF FJfE XS M2 3 7 WL F 3%

0x0D or OxOE or OxOF Gain1 or Gain2 or Gain3 Rin

0110,0000 0dB 193.4k
0110,0001 0.375dB 190.7k
0110,0010 0.750dB 188.0k

Gain increased by 0.375dB every step

Rin decreased by 2.7k every step

011,111 11.625dB 104.3k
0000,0000 12dB 107.0k
0000,0001 12.375dB 109.7k

Gain increased by 0.375dB every step

R decreased by 1.9117k every step

0011,0000

| 30dB

19.85k
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Register Address: 0x10
Bit R/W Label Default | Description
7:6 R Unused 00 Unused, make it always 0
5:0 R/W Vim_L 3Ch Limiter Level Vim_L (peak) Setting:
11,1111 | Biggest limiter level can be set in I2C mode
Decreased by 0.0095xVpout every step
11,1100 | Vim_L Peak) = (VPout/2 — Vum_com) x5, if LIM floating, Vim_Lpeak) = 0. 95%Vpout
Decreased by 0.0095xVpour every step
00,0000 | Smallest limiter level can be set in 12C mode.
Register Address: 0x11
Bit R/W Label Default | Description
7:0 R/W Point3 BCh Set battery tracking point 3, default = 3.8V, can be calculated by: DEC(Reg0x11) x0.0202
Register Address: 0x12
Bit R/W Label Default | Description
7:0 R/W Point2 ADh Set battery tracking point 2, default = 3.5V, can be calculated by: DEC(Reg0x11) x0.0202
Register Address: 0x13
Bit R/W Label Default | Description
7:0 R/W Point1 Adh Set battery tracking point 1, default = 3.3V, can be calculated by: DEC(Reg0x11) x0.0202
Register Address: 0x14
Bit R/IW Label Default | Description
7:6 R Unused 00 Unused, make it always 0
5:0 R/W Slope3 20h Set battery tracking slope3, default = 3V/V, can be calculated by:
3 (bitS + - bith -+ -x bit3+ L bit2 + - x bitl + - x bit0)
2 4 8 16 32
Register Address: 0x15
Bit R/IW Label Default | Description
7:6 R Unused 00 Unused, make it always 0
5:0 R/W Slope2 20h Set battery tracking slope2, default = 3V/V, can be calculated by:
3 (bitS + - bith+-x bit3+ L bit2 + - x bitl + - x bit0)
2 4 8 16 32
Register Address: 0x16
Bit R/W Label Default | Description
7:6 R Unused 00 Unused, make it always 0
5:0 R/W Slope1 20h Set battery tracking slope1, default = 3V/V, can be calculated by:
3><(bit5+lxbit4+lxbit3+lxbit2+ixbitl+L><bit0)
2 4 8 16 32
Register Address: 0x17
Bit R/W Label Default | Description
7:6 R/W | teoosT_on 00 Boost Converter Start On Time tsoost on Setting:
00: 1.5ms;
01: 3ms;
10: 6ms;
11: 24ms
5:4 R/W tgoosT_oFF 01 Boost Converter Shut Off Time tsoost_orr Setting::

AL A ©2016, J XA i T RH A IR A
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00: 57ms;
01: 209ms;
10: 243ms;
11: 527ms

3:2

R/W

tamp_on

10

Audio Amplifier (Class D or Class AB) Start On Time tamp_on Setting:
00: 7.5ms;
01: 30ms;
10: 60ms;
11: 120ms

1:0

R/W

tamp_oFF

01

PWM Delay Time Setting:

00: 186ns;

01: Ons, default for 4-state modulation;

10: 82ns, recommended for 3-state modulation;

11: 15ns

Register Address:

0x19

Bit

R/IW

Label

Default

Description

7:6

R/W

VB_TH

01

Boost On Threshold Voltage Setting:
00: 0.51Vpar;

01: 0.415Vgar;

10: 1.7VRrus;

11: 1.38 Vrws.

5:0

Unused

00,0000

Unused, make it always 0

FEALUITE©2016, 324 AR f T RH A R A 7] -33-
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Register Address: 0x1C

Bit R/W Label Default | Description
7 R/W OTP EN 1 0: Over temperature protection disabled, may cause permanent damage;
1: Over temperature protection enabled;
6:5 R/W 01 OTPR reference, TFB reference Setting:
00: TFB = 130°C,OTPR = 1157C;
01: TFB = 150°C,0TPR = 140°C;
10: TFB = 140°C,OTPR = 130C;
11: TFB = 160°C,OTPR = 150°C
4:3 R Reserved 00 Reserved, do not write.
2.0 | RW 100 OTP, TFB, OTPR Setting:

000: OTP =136°C, TFB = TFB reference -32°C, OTPR = OTPR reference -32°C;
001: OTP = 145°C, TFB = TFB reference -24°C, OTPR = OTPR reference -24°C;
010: OTP = 154°C, TFB = TFB reference -16°C, OTPR = OTPR reference -16°C;
011: OTP =163C, TFB = TFB reference -8 C, OTPR = OTPR reference -8C;

100: OTP =170°C, TFB = TFB reference, OTPR = OTPR reference;

101: OTP =180°C, TFB = TFB reference +10°C, OTPR = OTPR reference+10°C;
110: OTP =190°C, TFB = TFB reference +20°C, OTPR = OTPR reference+20°C;
111: OTP =200°C, TFB = TFB reference +30°C, OTPR = OTPR reference+30°C

DO NOT WRITE OTP OVER 170°C, OR IT MAY CAUSE PERMANENT DAMAGE!!!
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5. PCB Layout
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s JGF (mm) Rt (inch)
(iRes
2/ Bk 2/ K
D 6.400 6.600 0.252 0.259
D1 4.100 4500 0.165 0.169
E 4.300 4500 0.169 0.177
0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
E1 6.250 6.550 0.246 0.258
E2 2.900 3.100 0.114 0.122
A 1.100 0.043
A2 0.800 1.000 0.031 0.039
A1 0.020 0.150 0.001 0.006
e 0.65(BSC) 0.026(BSC)
L 0.500 0.700 0.02 0.028
H 0.25(TYP) 0.01(TYP)
0 1° 7° 1° 7°
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IMPORTANT NOTICE
ER

Jiaxing Heroic Electronic Technology Co., Ltd (HT) reserves the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any products or services without
notice. Customers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete.
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HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.
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HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.
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The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its use;
nor for any infringement of patents or other rights of third parties which may result from its use.
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Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

TR AT BAIB AR B B2 m (KA SRR AT R Ty 5
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Shenzhen City BaiTai Shengshi Technology Co.LTD
Hahl-: U I8 B X R R (42 4% Bl 3HEA IR T04-T705 %8
QQ: 2881664811

iifiTel:  0755-82717797

{ IL/Fax: 0755-83045262-806

E-mail: TDS_IC@126.COM

[ 11/ Website: www.baitaishengshi.com
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